The rapid industrial development in Semarang City often impact on the environment, especially surface temperature changes. The Industrial development and built up area have been increasing surface temperature. This article aims to study surface temperature changes as the Impact industrial development along the Northern-Coastal Road of Semarang city. This research used monochromatic satellite imaginary data and google earth imaginary data to see industrial and build up development from 1999 to 2018. Furthermore, to see surface temperature changes, this research used satellite imaginary of Landsat TM 5 with thermal infra-Red sensors band 6 (1999) and satellite imaginary of Landsat 8 OLI with thermal infra-Red sensors Band 10 (2018). The results analysis from 1999-2018 show that the area of industrial increased 8.4 km 2 and build up area increased 7.88 km 2 . Surface temperature result show area with temperature more than 30 o C increased 75,8 Km 2 from 1999-2018. The number of urban villages which has area temperature >30 o C more than 50% also increased from 14 to 44. The increasing surface temperature indicates global warming along the Northern-Coastal Road of Semarang City. Therefore, monitoring surface temperature changes is needed to control and reduce global warming in Semarang City.
Introduction
In 2018, more people choose live in urban area then rural area, it about 55% of The world's Population and projected increase to 68% by 2050 [1] . Semarang city is the one of urban area which has experianced population growth each year [2] . Incresing population has significant impact on incresing surface temperature. Many scientist indicates incresing surface temperature caused by green house emission and carbon dioksida emission [3] . Urbanization and industrialization increase CO2 emission [4] . It indicates that urbanization and industrialization can increase surface temperatures.
Semarang city is part of the Kedungsepur National Activity Center (Kendal, Demak, Ungaran, Semarang, Salatiga and Purwodadi) which is a strategic national economic growth zone. Industrialization is a long-term prospect of improving the regional economy and providing employment opportunities to the population. Now, industrial development is carried out to increase economic growth in Semarang city. Industrial development tends to develop along northern-coastal road of Semarang city. the strategic location and proximity to the port are the main reasons for the fast growth industrial estate in this area.
Increasing industrial activities along northern-coastal road also increase surface temperature in this area. Several recent studies have indicetes surface temperature increase in northern Semarang city which have industries area [5] . this research is a follow-up study from previous studies that are used to detail the impact of industrialization on changes in surface temperature. The aims of research is to study surface temperature changes as the Impact industrial development along the Northern-Coastal Road of Semarang city.
Study Area and Method

Study Area
The study area is along the Northern-Coastal Road (Pantura) of Semarang City. Most industrial development growth along the Northern-Coastal Road because it provides easy access to go to Tanjung Emas Port. Study area in this research includes 68 urban villages which divided on three regencies; Semarang City (58), Kendal Regency (4) and Demak Regency (6) see Figure. 1.
Fig. 1 The Northern-Coastal Road of Semarang City Map
Land use Analysis
Land use analysis in this research used 8 key satellite images interpretation there are hue or colors, shapes, sizes, textures, patterns, shadows and sites [6] . Land use recognition digitized using quantum GIS with 4 classification (Industrial, build up, non-build up, and transportation). Data analysis used Monochromatic Image Satellite for identification in 1999 and google earth image satellite in 2018 ( Figure. 2). The detail object recognition is 1.5 -2 meters. 
Surface Temperature Change Analysis
Remote sensing is the art and science of acquiring information about objects, regions or phenomena by analyzing data acquired using instruments without direct contact with the object, region or phenomenon studied [6] . The trend of surface temperature changes in this research was performed with remote sensing by comparing the two satellite imaginaries there are satellite imaginary of Landsat TM 5 with thermal infra-Red sensors band 6 (1999) and satellite imaginary of Landsat 8 OLI with thermal infra-Red sensors Band 10 (2018). Furthermore, Information of Landsat Images satellites on table 1 is using as constants of formula [7] . For generate surface temperature there are 2 steps. First, conversion of digital number to TOA radiance with formula (1):
where: Lλ = TOA spectral radiance (Watts / (m2 * srad * μm)) ML = a Band-specific multiplicative reSCAMCling factor from the metadata (RADIANCE_MULT_BAND (RMB)_x, where x is the band number) AL = a band-specific additive reSCA-MCling factor from the metadata (RADIANCE_ADD_BAND_(RAB)x, where x is the band number) Qcal = Quantised and calibrated standard product pixel values (DN)
Second, Generate surface temperature with formula (2):
Commented [a1]: this section is an improvement about
How about the temperature trend? This paper only uses two cross-sectional cases (1999-09-06 and 2018-08-25)
where: T = the top of the atmosphere brightness temperature (C) Lλ = TOA spectral radiance (Watts/ (m2*srad*μm)) K1 = band-specific thermal conversion constant from the metadata (K1_CONSTANT_BAND_x, where x is the thermal band number) K2
= band-specific thermal conversion constant from the metadata (K2_CONSTANT_BAND_x, where x is the thermal band number) 
Tabel 1 Information of Landsat Images Satellites for Surface Temperature Analysis
Result and Discussion
Land Use Change Analysis and Industrial Development
The result of land use change analysis shows that in 1999-2018 there was a change in nonbuildup area into industrial areas, buildup areas and transportation areas. The Industrial development dominates in northern-Coastal road until 8.4 km 2 or 95.38% ( Table 2) . The northern-Coastal road provides easy access to industrial activities for distribute logistic, product and labor. Moreover, land subsidence in the Genuk sub-district [8] and abrasion in Tugu sub-district [9] encouraged the Semarang city government to plan along the Northern Coast road as an industrial area. In 1999-2018, Industrial development lead to west side of semarang city rather than east side semarang city. It caused east side semarang city especially Genuk Sub-district frequent tidal flood [10] . 
Surface Temperature Analysis
The result of surface temperature analysis shows that in 1999-2018 there was Increasing temperature along northern-coastal road until 5 degrees Celsius. The area development with temperature more than 30 0 C increase until 75.8 Km 2 or 439.17 % ( Table 4 ). Increasing temperature area more than 30 0 C reach 51.06% of study area. Semarang Utara Sub-district and Semarang barat Sub-district become the hottest sub-district along northern-coastal-road (See In 1999 the the number urban village which impact increasing surface temperature until >30 0 C just 60 urban villages. In 2018 all of study area which is 68 urban villages has surface temperature>30 0 C. The number of urban villages which has temperature area >30 0 C more than 50% also increased from 14 to 44 (see Table 5 ). Urban villages which has industrial area or located near industrial area must experience increasing surface temperature until >30 0 C. 
Surface temperature changes as the impact Industrial Development
In 1999-2018 surface temperature increase along northern-coastal road. Increasing industrial development also increase surface temperature in this area. The result of analysis show that industrial development until 95.58% generate increasing surface temperature area >30 0 C until 438.72%. The impact of the existence of industrial estates is seen that the increase in surface temperature does not only occur in the built-up area and industrial area but also in non-built areas as well (see Figure 6 ). increasing surface temperature follows the direction of industrial development that leads to the west side. Increasing surface temperature also tends to be in densely buildup area such as in Semarang Barat Subdistrict and Semarang Utara Subdistrict. (see Figure 5 ). 
Conclusion
The existence of the Kedungsepur National Activity Center encourages the development of industrialization along the Northern-Coastal road in Semarang. Industrial development was followed by buildup area development and increase surface temperatures along the Northern-Coastal road in Semarang. Urban villages that are affected by surface temperatures of more than 30 0 C tend to increase from 1999-2018. Increasing surface temperature follows industrial development lead to west side of study area. Increasing surface temperature is a sign of global warming in this region. Prolonged global warming can cause other effects on health and the environment. this study successfully demonstrated the form of surface temperature monitoring in industrial estates. Therefore, this research is expected to be a capital in controlling and reducing the occurrence of global warming in the city of Semarang.
